Introduction
The appearance and relative abundance of different types of antibody molecule at the various stages of syphilis has already received some attention. In patients with early syphilis anti-lipoidal antibodies occur in the serum fractions sedimenting at 7s and 19s. Aho (1967) found that primary cases usually gave higher titres against the 19s fraction, sera from patients with either secondary or early latent syphilis usually showed higher titres against the 7s fractions, while those from cases of late syphilis contained mainly 19s antibodies. Julian et al. (1969) reported that in primary cases the Venereal Disease Research Laboratory (VDRL) slide test was sometimes negative for the 19s fraction when the corresponding 7s sample gave a titre, but never vice versa.
Anti-treponemal globulins include various immunoglobulin classes in cases of primary syphilis (Julian et al., 1969) . All but one of 128 cases of untreated syphilis at various stages reported by O'Neill and Nicol (1972) produced both IgM and IgG antibodies. Brown et al. (1970) showed that IgM and IgG antibodies appeared simultaneously in the sera of two of three experimentally infected chimpanzees, whereas IgM appeared first in the other.
In the current study we examined the level of the 1gM class antibodies, at the various stages of syphilis, using lipoidal and treponemal antigens. (Vesikari and Vaheri, 1968) , using 5 ml polycarbonate ultracentrifuge tubes. A sample of serum (0 4 ml) was placed on the top of the sucrose gradient and the tubes were centrifuged at 100 000 g for 18 hours. Ten equal fractions were collected from the bottom by puncturing the tubes with an MSE tube piercer.
An early problem was that some trailing of IgG into the IgM fraction occurred with high titre sera. This was overcome by diluting high VDRL titres to give an equivalent VDRL titre of 1: 2.
COMPLEMENT FIXATION TESTS
A six-volume complement fixation test was used; the guinea-pig complement had been titrated in the presence of pooled negative sera and antigen at twice the 50% haemolytic dose (HD,0). (Wilkinson, 1972 (Deutsch and Morton, 1957 Fig. 1 ). Sixty-nine sera showed fixation with Reiter antigen in both IgM and IgG fractions, 97 sera fixed complement in the IgG fraction only, and three sera fixed complement only in the IgM fraction (these three sera were all from untreated cases of primary syphilis). There were also seven cases of treated secondary syphilis but these patients had been treated for only a short time (Ts== month), and although all the results to tests were positive, the titres were lower. From a consideration of such histories, we were able to build up a picture of the time course of the typical immune response as reflected by the pattern of reactions and mean titres obtained in the serum tests. Fig. 2(a) graphically illustrates an idealised version of serum antibodies of a case of treated primary syphilis, when treatment began three weeks after infection. Had treatment started earlier-that is, In patients with secondary syphilis all of the tests were positive before treatment was given and the immune response declined more slowly than in patients in the primary stage (Fig. 2(b) ).
In none of the cases of late syphilis (eight cardiovascular syphilis, nine neurosyphilis) was there serum that was positive for anti-treponemal IgM in this trial. Group 4 ( (Finkelstein and Uhr, 1964) . A possibly similar effect was seen by Duncan and Kuhn (1974) (Cohen et al., 1967) .
One patient (Table 1 , Group 10) was diagnosed during routine antenatal screening. The tests on this patient showed a pattern typical of a treated case-that is, positive results to anti-lipoidal IgM and anti-treponemal IgG (see Fig. 1 ). As the patient was known to be allergic to penicillin, it was decided not to start a new course of antibiotic treatment. The baby's serum at birth showed only anti-treponemal IgG since the maternal anti-lipoidal IgM had, presumably, failed to cross the placenta. Three months later, the baby's serum was negative.
It is obviously desirable that the present study should be extended, in particular, to investigate the possible patterns caused by congenital syphilis and to evaluate the clinical entity of latent syphilis. However, the results obtained so far clearly help to place the patient in a broad category and to reinforce the clinical diagnosis. 
